248

Chapter 10
Performance
Improvements of Electric
Vehicles Using Edge
Computing and Machine
Learning Technologies

Leena Raviprolu

Department of Computer Science, GITAM University (Deemed), Visakhapatnam,
India

Nagamani Molakatala

School of Computer and Information Sciences, University of Hyderabad,
Hyderabad, India

Rajesh V. Argiddi
https://orcid.org/0000-0002-4227-2384

Department of Computer Science and Engineering, Walchand Institute of
Technology, Solapur, India

Shikalgar Niyaj Dilavar

Department of Automation and Robotics, Dr. D.Y. Patil Institute of Technology,
Pune, India

P. Srinivasan
Department of Chemistry, Kongu Engineering College, Erode, India

ABSTRACT

Edge computing and machine learning technologies have significantly improved
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Improvements Using Edge Computing, ML Technologies

electric vehicle (EV) performance, enhancing efficiency, reliability, and user expe-
rience by processing data closer to the vehicle, reducing latency, and conserving
bandwidth. In this chapter, machine learning algorithms in EV edge infrastructure
analysis data have been used for predictive analytics and optimization, predicting
battery life, optimizing energy consumption, identifying potential failures, enhanc-
ing vehicle reliability, and reducing downtime. This chapter also illustrates battery
management systems (BMS) using advanced machine learning techniques to mon-
itor health, predict degradation, optimize charging cycles, and enable real-time
decision-making for autonomous driving, enhancing safety and preventing over-
charging. The practical challenges of integrating edge computing and ML in electric
vehicles (EVs), highlighting data privacy, security, and infrastructure requirements,
are also elaborated to improve performance.

INTRODUCTION

The rise of electric cars (EVs) has revolutionized the automobile industry,
requiring technological advancements like edge computing and machine learning
to enhance user experience, reliability, and performance. These advancements are
transforming vehicle management and operation, thereby reducing dependence on
fossil fuels and enhancing the environment. The popularity of EVs is growing due
to their environmental benefits (Ji et al., 2020). However, problems like as extend-
ed charging times, short battery life, and consistent performance need the use of
cutting-edge technologies like edge computing and machine intelligence. These
technologies enhance the performance and user experience of electric vehicles
(EVs) by facilitating real-time data processing and intelligent decision-making. This
allows EVs to operate more efficiently, optimize energy consumption, and forecast
maintenance needs(Y. Liu et al., 2019).

By processing data close to the point of data production, edge computing lowers
latency and conserves bandwidth. This is especially crucial for jobs like autonomous
driving, predictive maintenance, and battery management in electric cars (EVs).
By reducing the requirement for massive data volumes to be sent to distant servers,
edge computing enables quicker and more effective decision-making. This allows
for quick modifications to maximize performance and prolong battery life, making it
especially helpful for real-time applications like controlling and monitoring battery
health(Zhang & Letaief, 2019).

In electric vehicles (EVs), machine learning, a branch of artificial intelligence,
is used to evaluate large amounts of data produced by systems, sensors, and human
interactions. This makes it possible to use advanced optimization and predictive
analytics methods, which are essential for enhancing EV performance. Machine

249



32 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/performance-improvements-of-electric-

vehicles-using-edge-computing-and-machine-learning-
technologies/353327

Related Content

System Reliability

(2018). EHT Transmission Performance Evaluation: Emerging Research and
Opportunities (pp. 23-43).
www.irma-international.org/chapter/system-reliability/195991

Artificial Odour Classification System

Nor Idayu Mahat, Maz Jamilah Masnan, Ali Yeon Md Shakaff, Ammar Zakariaand
Muhd Khairulzaman Abdul Kadir (2018). Electronic Nose Technologies and Advances
in Machine Olfaction (pp. 25-37).

www.irma-international.org/chapter/artificial-odour-classification-system/202704

Application of Power Electronics in Power Systems
Mashhood Hasan (2018). Handbook of Research on Power and Energy System
Optimization (pp. 322-352).

www.irma-international.org/chapter/application-of-power-electronics-in-power-systems/205433

Application of Moth-Flame Optimization Algorithm for the Determination of
Maximum Loading Limit of Power System: Application of MFO for Maximum
Loading Limit

Suvabrata Mukherjeeand Provas Kumar Roy (2020). Novel Advancements in
Electrical Power Planning and Performance (pp. 78-93).
www.irma-international.org/chapter/application-of-moth-flame-optimization-algorithm-for-the-

determination-of-maximum-loading-limit-of-power-system/234783

Non-Reciprocal Series-Fed Microstrip Patch Antenna Array Based on
Graphene-Black Phosphorus for THz Applications Using the Iterative Method
Aymen Hlaliand Hassen Zairi (2021). Handbook of Research on 5G Networks and
Advancements in Computing, Electronics, and Electrical Engineering (pp. 165-180).
www.irma-international.org/chapter/non-reciprocal-series-fed-microstrip-patch-antenna-array-

based-on-graphene-black-phosphorus-for-thz-applications-using-the-iterative-method/279969



http://www.igi-global.com/chapter/performance-improvements-of-electric-vehicles-using-edge-computing-and-machine-learning-technologies/353327
http://www.igi-global.com/chapter/performance-improvements-of-electric-vehicles-using-edge-computing-and-machine-learning-technologies/353327
http://www.igi-global.com/chapter/performance-improvements-of-electric-vehicles-using-edge-computing-and-machine-learning-technologies/353327
http://www.igi-global.com/chapter/performance-improvements-of-electric-vehicles-using-edge-computing-and-machine-learning-technologies/353327
http://www.irma-international.org/chapter/system-reliability/195991
http://www.irma-international.org/chapter/artificial-odour-classification-system/202704
http://www.irma-international.org/chapter/application-of-power-electronics-in-power-systems/205433
http://www.irma-international.org/chapter/application-of-moth-flame-optimization-algorithm-for-the-determination-of-maximum-loading-limit-of-power-system/234783
http://www.irma-international.org/chapter/application-of-moth-flame-optimization-algorithm-for-the-determination-of-maximum-loading-limit-of-power-system/234783
http://www.irma-international.org/chapter/non-reciprocal-series-fed-microstrip-patch-antenna-array-based-on-graphene-black-phosphorus-for-thz-applications-using-the-iterative-method/279969
http://www.irma-international.org/chapter/non-reciprocal-series-fed-microstrip-patch-antenna-array-based-on-graphene-black-phosphorus-for-thz-applications-using-the-iterative-method/279969

